Early divergence of the FtsZ1 and FtsZ2 plastid division gene families in photosynthetic eukaryotes.
Homologues of the bacterial cell division protein FtsZ are found in higher plants where they function as key components of the chloroplast division complex. In contrast to most bacteria that encode a single FtsZ protein, plants encode multiple proteins that group into two families, FtsZ1 and FtsZ2. Using new sequence data from a broad range photosynthetic organisms, we performed a series of analyses to better understand the evolutionary history of the plant FtsZ families. Multiple phylogenetic analyses strongly support the grouping of the plant FtsZ genes and proteins into distinct FtsZ1 and FtsZ2 clades. Protein features representing potentially significant functional differences between FtsZ1 and FtsZ2 are identified. Genomic structure comparisons show that exon length and intron position are conserved within each clade, but differ between the clades except at one position. Our data indicate that the divergence of the FtsZ1 and FtsZ2 families occurred long before the evolution of land plants, preceding the emergence of the green algae. The results are consistent with proposals that the two FtsZ families evolved distinct functions during evolution of the chloroplast division apparatus, and indicate that genetic and functional differentiation occurred much earlier than previously hypothesized.